The Potential of Poly[N-(2-hydroxypropyl)methacrylamide] via Reversible Addition-Fragmentation Chain Transfer Polymerization as Safe Nanocarrier.
N-(2-hydroxypropyl)methacrylamide (HPMA) copolymers have been presented as nanoscale drug/gene delivery systems and imaging probes, and the well-defined HPMA copolymers prepared via reversible addition-fragmentation chain transfer (RAFT) polymerization promote their to clinical trials, as the significant enhanced anticancer efficacy. The biosafety is another issue associated with the carriers. In this study, we prepared the linear and branched HPMA copolymers labeled with Cy5.5 via RAFT polymerization and click chemistry, and their potential biosafety was studied. The linear copolymer was prepared via RAFT polymerization mediated by the ends-functionalized peptide chain transfer agent (peptide2CTA), resulting in well-defined and block linear HPMA copolymer with molecular weight (MW) of 98 kDa. Additionally, the branched HPMA copolymer was also prepared via RAFT polymerization. Followed by Cy5.5 labeling, the two copolymers showed negative zeta potential and their accumulation into tumor was studied by in vivo optical fluorescence imaging in the nude mice with breast tumors. The biosafety studies on in vitro cytotoxicity and hemocompatibility studies, including hemolysis tests, plasma coagulation and thromboelastography assay were carried out well, demonstrating that the linear HPMA copolymer-Cy5.5 with MW around 100 kDa and biodegradable moiety in the main chain might be utilized as safe nanoscale carrier.